Introduction
Because small-scale mixing of momentum and heat is crucially important to the dynamics of the equatorial current system [Philander and Pacanowski, 1980 ], a series of intensive microstructure expeditions was undertaken to the equatorial Pacific at 140øW in the 1980s. First, in November-December 1984, as part of the TROPIC HEAT experiment, simultaneous measurements were made by two groups on separate ships 1Applied Physics Laboratory, University of Washington, Seattle. tions [Mourn et al., 1994] . Thus a 38-day period was covered, from November 4 (Julian day 308) to December 12 (day 346), 1991. It turned out that tropical instability waves, which had been strong as usual at this time of year before our arrival at the equator, were suppressed during the observational period, which was coincident with the beginning of the E1 Nifio of 1991-
[McPhaden, 1993].
A series of Kelvin waves propagated across the Pacific during the latter part of 1991 [Kessler el al., 1995] . The passage of one of the strongest Kelvin waves through the site decreased the shear and stratification toward the latter part of the observational period. These changes in turn modified the small-scale physics. Because tropical instability waves were weak and the Kelvin wave was strong, the observations described herein recorded the response of the upper ocean to the passage of a Kelvin wave at the beginning of an E1 Nifio to a greater extent than they recorded the ocean's response to tropical instability waves. In this paper we present the data obtained on these cruises, along with an attempt to connect the small-scale observations made on these and previous cruises with large-scale influences.
Normal Background Conditions at 140øW
Seasonal and interannual variations of surface winds, ocean temperatures, and currents on the equator at 140øW were documented by McPhaden and McCatry [1992] In the spring and summer of 1991, wind stress, SST, and currents repeated their normal non-ENSO seasonal cycles; the wind stress decreased slightly, SST increased to about 28øC, the SEC was replaced with an eastward flowing current, the EUC increased its intensity, and the tropical instability wave disappeared.
In the boreal fall of 1991, however, the normal non-ENSO cycle did not continue. Although SST decreased as usual until the middle of September, it then rapidly increased from 25øC to 28øC. The SEC appeared between July and mid-September accompanied by two cycles of tropical instability waves. But in September, The conclusions reached in the house of cards constructed above are that the wind strengthens the heat flux, the Kelvin wave's crest weakens it, and tropical instability waves do not have a dominant effect. We advance this argument as a working hypothesis for future study, not as a strongly supported conclusion.
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Conclusions
Hydrography and currents at 0øN, 140øW vary on many timescales. These are not only the diurnal and the typical timescales of atmospheric forcing, but also 4 days (presumably equatorially trapped internal gravity waves), 20 days (tropical instability waves), and longer (Kelvin waves). Sometimes variability is dominated by one or two of these, and their effects can be seen clearly. For example, in November 1984 the deep cycle part of the diurnal signal was strong, whereas in April 1987 the deep cycle was weaker by a factor of 2 [Peters e! al., 1994] . In the boreal fall of 1990 the tropical instability waves were strong, whereas on the cruises described in this paper the waves were weak. In the period of the 1991, 38-day station the effects of phenomena at the various periods of variability were of the same order, making the separation of their effects difficult.
The effect of the cresting Kelvin wave at the 140øW site on the near-surface water was to increase the SST, weaken the vertical shear, and deepen the thermocline. A new water mass was brought into the region in a short time. At the same time, the core of the undercurrent was vertically diffused and its speed was reduced. The effects of these changes on the turbulence and mixing were the following:
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